delta-Opioids stimulate inositol 1,4,5-trisphosphate formation, and so mobilize Ca2+ from intracellular stores, in undifferentiated NG108-15 cells.
delta-Opioids mobilize Ca2+ from intracellular stores in undifferentiated NG108-15 cells, but the mechanism involved remains unclear. Therefore, we examined the effect of [D-Pen 2,5] enkephalin on inositol 1,4,5-trisphosphate formation in these cells. [D-Pen 2,5] enkephalin caused a dose-dependent (EC50= 3.1 nM) increase in inositol 1,4,5-trisphosphate formation (measured using a specific radioreceptor mass assay), which peaked (25.7+/-1.2 pmol/mg of protein with 1 microM, n=9) at 30 s and returned to basal levels (10.6+/-0.9 pmol/mg of protein, n=9) within 4-5 min. This response was fully naloxone (1 microM) reversible and pertussis toxin (100ng/ml for 24 h) sensitive. Preincubation with Ni2+ (2.5 mM) or nifedipine (1 microM) had no effect on the [D-Pen 2,5] enkephalin (1 microM)-induced inositol 1,4,5-triphosphate response, and K+ (80mM) was unable to stimulate inositol 1,4,5-trisphosphate formation, indicating Ca2+ influx-induced activation of phospholipase C is not involved. Preincubation with the protein kinase C inhibitor Ro 31-8220 (1 microM) enhanced, whereas acute expo sure to phorbol 12,13-dibutyrate (1 microM) abolished, the [D-Pen 2,5] enkephalin (0.1 microM)-induced inositol 1,4,5-triphosphate response, suggesting protein kinase C exerts an autoinhibitory feedback action. [D-Pen 2,5] Enkephalin also dose-dependently (EC50 =2.8 nM) increased the intracellular [Ca2+], which was maximal (24 nM increase with 1 microM, n=5) at 30 s. This close temporal and dose-response relationship strongly suggests that delta-opioid receptor-mediated increases in intracellular [Ca2+] results from inositol 1,4,5-trisphosphate-induced Ca2+ release from intracellular stores, in undifferentiated NG108-15 cells.